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REMARKS/ARGUMENTS 

Status of the claims 

Applicants thank the Examiner for indicating that claims 45-57, 60-62, 65-69 and 
83 are enabled for how to make the instantly claimed compounds. Claims 1-44, 58-59, 63-64 
and 70-82 remain canceled. Claims 45-57, 60-62, 65-69 and 83 are currently pending. 

Claim Rejections under 35 U.S.C. §112, First paragraph 

Claims 45-57, 60-62, 65-69 and 83 were rejected as lacking enablement. The 
Examiner alleges that the specification does not reasonably provide enablement for the use of the 
instantly claimed compounds of the formula recited in claim 45 for the claimed methods for 
reducing anxiety by increasing ion flow through KCNQ potassium channel. Applicants 
respectfully rebut the rejection. 

The instant application does teach how to use the compound subject matter of the 
claims for reducing anxiety by increasing ion flow through KCNQ potassixjm channel. 
Applicants submit along with this Amendment a Rule 1.132 Declaration signed by inventor Dr. 
Gregory C. Rigdon and its accompanying attachments, Exhibits A, B and C. Exhibit A is a 
Curriculum Vitae of Gregory C. Rigdon. Exhibit B are KCNQ2/3 activity data for the 
compounds of formula recited in claim 45. Exhibit B has clearly demonstrated that the 
compounds of the formula recited in claim 45 exhibit good activity in modulating KCNQ 
potassium channels by increasing ion flow through the potassium channels. Exhibit C presents a 
detailed study of anxiolytic activity effects of compound ICA-27243 in the Geller conflict model 
in rats. For example, compound ICA-27243 produces an increase in punished lever pressing in 
the rat, with a maximum mean increase of 55% (see paragraph 13 of the Declaration). In the 
Declaration, Dr. Rigdon states that the compound used in Example 6 of the present application is 
ICA-27243, whose structure is shown as compound 4 in Figure 7 of the instant application (see 
paragraph 15 of the Declaration). Therefore, Exhibit C and Example 6 have clearly 
demonstrated the anxiolytic activity of compounds of the formula recited in claim 45 and the use 
of the compoimds to reduce anxiety. 
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In the Declaration, Dr. Rigdon further states that the assays for determining 
whether or not a selected compound acts as a KCNQ channel opener, the assays for measuring 
ion flux and the assays to test potassium channel openers for their ability of treating anxiety are 
disclosed in the specification. These assays are well-known in the art and are simple and routine 
operations (see paragraphs 6-10 of the Declaration). There, it is well within the capabilities of 
those skilled in the art to routinely test compounds for their ability to open KCNQ potassium 
channels and to treat anxiety (see paragraph 1 1 of the Declaration). Consequently, there exists a 
nexus between the identification of compounds of the formula recited in claim 45 as anxiolytics 
and their KCNQ channel modulating abilities (see paragraph 16 of the Declaration). A person of 
ordinary skill in the art is able to determine the ability of the KCNQ potassium channel openers 
of the formula recited in claim 45 to treat anxiety in a subject without undue experimentation 
(see paragraphs 17-18 of the Declaration). In view of the object evidence, the use of compounds 
of the formula recited in claim 45 for the methods for reducing anxiety by increasing ion flow 
through a KCNQ potassium charmel is' clearly enabled. 

Accordingly, Applicants respectfully request that the enablement rejection be 

withdrawn. 

CONCLUSION 

In view of the foregoing. Applicants believe all claims now pending in this 
Application are in condition for allowance. The issuance of a formal Notice of Allowance at an 
early date is respectfully requested. 


Page 7 of 9 


Appl. No. 09/939,230 

Amdt. dated July 10, 2009 

Reply to Office Action of March 11, 2009 


PATENT 


If the Examiner believes a telephone conference would expedite prosecution of 


this application, please telephone the undersigned at 925-472-5000. 


TOWNSEND and TOWNSEND and CREW LLP 

Two Embarcadero Center, Eighth Floor 

San Francisco, California 941 1 1-3834 

Tel: 925-472-5000 

Fax:415-576-0300 

Attachments 

ZW: 



Respectfully submitted. 


Zhe Wu 

Reg. No. 52,377 


62072044 v1 
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Attorney Docket No.: 01 851 2-0066 lOUS 


IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


In re application of: 

Alan David Wickenden et al. 

Application No.: 09/939,230 

Filed: August 24, 2001 

For: METHODS FOR TREATING OR 
PREVENTING PAIN AND ANXIETY 

Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

I, Gregory C. Rigdon, state as follows: 

1 . I am currently employed by Icagen Inc. as a Vice President of New 
Product Development. I received a Ph.D. in pharmacology in 1 985 from the Texas Tech 
University. I received a B.Sc. in biology in 1980 from the Abilene Christian University 
in Texas. I have conducted research in the field of pharmaceutical drug discoveiy for 
approximately 24 years. I am a co-inventor of the above-referenced patent application. I 
am also a co-inventor of 2 issued U.S. patents, 3 pending U.S. patent applications and a 
co-author of 36 scientific publications. A copy of my Curriculum Vitae (CV) is attached 
as Exhibit A to this declaration. 

2. I have read and am familiar with the contents of the above- 
referenced patent application. In addition, I have read the Office Action, dated March 1 1 , 
2009, received from the United States Patent & Trademark Office in the above-reference 
patent application. 


Examiner: Royds, Leslie A. 

Art Unit: 1614 

DECLARATION OF GREGORY C. 
RIGDON UNDER 37 CFR 1.132 
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3. It is my understanding that the Examiner has rejected claims 45- 
57, 60-62, 65-69 and 83 of the present invention as laclcing enablement. The Examiner 
states that the specification does not reasonably provide enablement for the use of 
compounds of the formula recited in claim 45 for reducing anxiety by increasing ion flow 
throTJgh KCNQ potassium channels. 

4. Claim 45 is directed to methods for reducing anxiety in a subject in 
need thereof by increasing ion flow through KCNQ potassium channels in a cell by 
administering to the subject a pharmaceutical composition comprising a compound 
having the formula: 



5. This declaration provides objective evidence to demonstrate that 
compounds of the formula recited in claim 45 modulate KCNQ potassium channels and 
function to reduce anxiety such that the use of compounds of the formula recited in claim 
45 for reducing anxiety by increasing ion flow thi'ough KCNQ potassium channels is 
enabled, All the work described herein was either conducted by me, at my direction, or 
by my colleagues who work with me as part of the team of scientists working on this 
project. 

6. The specification sets forth a number of simple assays, which can 
be used routinely to determine whether or not a selected compound acts as a KCNQ 
potassium channel opener. The assays involve the in vivo or in vitro contacting of a 
sample having a KCNQ channel with a test compound followed by measurement of the 
KCNQ potassium channel activity. See specification, page 23, lines 25-29. The activity 
of the test compound may then be compared with untreated control samples. See 
specification, page 23, lines 27-29. These assays can be conducted using high throughput 
screening methods and large hbraries of chemical compounds, which are well known in 
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the art. Systematic screening of potential KCNQ channel openers can be aided by robotic 
automation. See specification, page 25, lines 21-27. KCNQ potassium channel opening 
activity may be determined by measuring changes in ion flux through detection of cell or 
membrane polarization. See specification, page 24, lines 4-6. Cell or membrane 
polarization is detected by measuring changes in current using standard techniques such 
as voltage clamps or patch clamps. See specification, page 24, lines 6-10. 

7. The specification further provides additional routine methods 
useful in identifying KCNQ channel openers, such as measuring current; measuring 
membrane potential; measuring ion flux (e.g., potassium or i-ubidium); measuring 
potassium concentration; measuring second messengers and transcription levels, using 
potassium-dependent yeast growth assays; measuring pain responses in mice (e.g., with 
formalin algesia or hotplate assays); measuring ligand binding; and using, e.g., voltage- 
sensitive dyes, radioactive tracers, and patch-clamp electrophysiology. See specification, 
page 23, lines 12-18. 

8. Routine assays for measuring ion flux, including those involving 
the measurement of potassium or rubidium ion flux by directly detecting the 
concentration changes of the ions (e.g., radioisotopic labeling) are also disclosed in the 
specification. See specification, page 23, lines 23-32. In addition, ion flux may be 
measured by determining changes in physiological conditions, such as transmitter release 
(e.g., dopamine), hormone release (e.g., insulin), transcriptional changes to both known 
and uncharacterized genetic markers (e.g., northern blots), cell volume changes (e.g., in 
red blood cells), immunoresponses (e.g., T cell activation), changes in cell metabolism 
such as cell growth or pH changes, and changes in intracellular second messengers such 
as Ca^*, or cyclic nucleotides. See specification, page 24, line 30 to page 25, line 8. 

9. The specification also sets forth simple and routine assays to test 
potassium channel openers for their ability of treating anxiety, such as the standard Geller 
conflictiprocedure, which is an art-accepted model for testing anxiety compounds. See 
specification, page 35, Example 6. 
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1 0. The above assays were all well known in the art at the time of 
filing the application, as evidenced by the references cited therein (Ackerman et al, New 
Engl. J. Med. 336:1575-1595 (1997); Hamil et al, Pflugers. ArcMv. 39\:S5 (1981); 
Vestergan-d-Bogind etal.. J. Membrane Biol. 88:67-75 (1988); Daniel et al., J. 
Pharmacol. Meth. 25:185-193 (1991); Holevinskye/a/., J. Membrane Biology 137:59-70 
(1994); Blatz et al.. Nature 323:718-720 (1986); and Park, ./. Physiol. 481:555-570 
(1994)), 

1 1 . Therefore, it is well within the capabilities of those skilled in the 
art to routinely test compounds for their ability to open KCNQ potassium channels and to 
treat anxiety (e.g. using the Geller conflict procedure). 

1 2 . Enclosed as Exhibit B are KCNQ2/3 activity data for the 
compounds of the formula recited in claim 45. The EC50 values are expressed in 
micromolar. The compounds in Exhibit B coitespond to those in Figure 7 of the 
specification. As demonstrated in Exhibit B, the compounds of the formula recited in 
claim 45 have good activity in modulating KCNQ potassium channels by increasing ion 
flow thi-Qugh the potassium channels. 

13. Enclosed as Exhibit C is a detailed study of anxiolytic activity 
effects of compound ICA-27243 in the Geller conflict model in rats. Figure 1 in Exhibit 
C is also duplicated below. Figure 1 in Exhibit C presents the percent change in response 
over baseline for both punished and unpunished lever presses for all doses of ICA-27243. 
As shown and described in Exhibit C, compound ICA-27243 produces an increase in 
punished lever pressing in the rat, with a maximum mean increase of 55%. ' Exhibit C 
has demonstrated the anxiolytic activity of compounds of the formula recited in claim 45 
and the use of the compounds to reduce anxiety. 


' The anxiolytic activity of ICA-27243 is also described in the results and discussion sections of Exhibit C, 
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3 Unpunished Lewr 
Presses 


Doso (mg/kg p.o.) 
Figure 1 in Exhibit C 

14. The dates of the enclosed Exhibit C have been redacted. The 
redacted dates are prior to August 24, 2001 , the filing date of the present application, 

15. The Examiner stated that the identity of the compound in Example 
6 of the present application was not set forth. I submit that the compound used in 
Example 6 of the present application is ICA-27243, whose structure is shown as 
compound 4 in Figure 7 of the instant application. 

1 6. Based on my experiments and scientific opinion, there exists a 
nexus between the identification of compounds of the formula recited in claim 45 as 
anxiolytics and their KCNQ channel modulating abilities. 

17. It is also my scientific opinion that one skilled in the art, using the 
teachings in the specification and methods generally known in the art coupled with the 
scientific data provided in Exhibits B and C and the specification would be able to 
determine the ability of the KCNQ potassium channel openers of the foimula recited in 
claim 45 to treat anxiety in a subject. 

18. In view of the foregoing, I submit that one skilled in the art is able 
to use compounds of the formula recited in claim 45 for the methods for reducing anxiety 
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by increasing ion flow through a KCNQ potassium channel without undue 
experimentation. 

1 9. I further declare that all statements made herein of our knowledge 
are true and that all statements made on infomation and belief are believed to be true; 
and further that these statements are made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisoranent, or both, under 
Section 1001 of Title 18 of the United States Code. 


Dated:, 



62064068 Vl 


I United States Patent and Trademark Office 


Y^^j/t '-'j ^?TP.'^^X.DQCKEX.>^.^ I CONFIRMATION N( 


Alan David \Vicl;en<i«n 


f.018S.K-.Op66iOUS 


7590 


TOWNSBND AND TOWNSBND AND CREW," LLP 
TWO BMBARCADBRO CENTER 
EIGHTH FLOOR 

SAN FRANCISCO, CA 941 1 1-3834 


03/1 1/2009 PAPER 

Please find below and/or attached an Office communication concerning this application or proceeding, 
The time period for reply, if any, is set in the attached communication. 
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EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, and include postdoctoral training.) 


INSTITUTION AND LOCATION 

DEGREE 
(if applicable) 

YEAR(s) 
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PhD 

1985 

Pharmacology 
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Ion Channel Advances 


Effects of ICA-27243 in the Geller Conflict Model in the Rat - a Model of 
Anxiolytic Activity 


Study Identification: 
Test Article: 


IR-A22 
ICA-27243 


Performing Laboratory: Howard Associates 

MCB/HLB Complex, Research Triangle Institute 
P.O. Box 12194 

Reseai-ch Triangle Pai-k, NC 27709 


Sponsor Address: 


ICAgen, Inc. 
P.O. Box 14487 

Research Triangle Park, NC 27709 


Author(s); 
Purpose: 
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Effects of ICA-27243 in the Geller Conflict Model in Rats - a Model of Anxiolytic Activity 
Summary 

The objective was to determine whether ICA-27243 possesses anxiolytic activity in the Geller 
conflict model in the rat. 

Doses of 3, 10, 17, 30, and 56 mg/kg of ICA-27243 were administered p.o. 

ICA-27243 at 17, 30, and 56 mg/kg produced an anxiolytic-like effect, with a maximum 
increase of 55% over baseline. 
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1. Introduction 

The objective of this study was to determine whether ICA-27243 produces an anxiolytic-Iike 
effect when tested in the Geller conflict model in rats. Chlordiazepoxide, a benzodiazepme, was 
also tested as an active control for this experiment. 

2. Methods 

2.1 Subjects 

Six male CD rats from Charles River Laboratories, Raleigh, NC, were maintained at one or two 
per cage on a reverse light/dark cycle (light on 1800-0600) in the Research Triangle Institute 
Animal Facility with ad libitum water. Food was restricted to 13 grams per day to maintain 
motivation to press a lever for food, Testing was conducted during the period of June 9 to 
October 3, 2000, by Howard Associates, LLC, Research Triangle Institute, P.O. Box 12194, 
Research Triangle Park, NC. (Study report found in Appendix 1) 

2.2 Test Article 

The test article, ICA-27243.3 was synthesized at ICAgen, Inc., Durham, North Carolina. 

Date Registered: March 21, 2000 

Batch: 6 

Notebook: GMS/58/91 

Purity: >95% 

2.3 Compound Preparation and Administration 

ICA-27243 was homogenized in 0.5% methyl cellulose and administered p.o. in a volume of 1 
mlVkg 15 minutes before testing. Chlordiazepoxide HCL (Reseai-ch Biochemicals 
International, Natick, MA), the positive control, was dissolved in 0.9% saline and administered 
similarly. 0.5% methyl cellulose was the vehicle control. Doses of ICA-27243 were tested in 
the order 3, 10, 30, 56, and 17mg/kg during the period of June 9 through June 23, 2000. Doses 
of chlordiazepoxide were tested in the order 17, 10, 3, 5.6, and 30mg/kg, and then vehicle, 
during the period of September 8 to October 3, 2000. Baseline controls were tested on 
Mondays and Thursdays, ICA-27243 and chlordiazepoxide doses were tested on Tuesdays and 
Fridays. 

2.4 Equipment 

Each of six operant chambers inside sound-attenuating enclosures (Coulboum Instruments, 
AUentown, PA) was equipped with a pellet dispenser (45-mg food pellets, BioServ, 
Frenchtown, NJ), an intelligence panel with a house light at the upper center, a feeder bin at the 
lower center, a lever manipulandum at the lower left, and a cue light (three bulbs functioning 
together) just above the lever, and a grid floor to which a Coulboum shocker delivers 60-HZ 
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500-msec pulses through a custom-made current intensity stepper. Control and data acquisition 
are done by a Data General NOVA 3/12 minicomputer via an InterAct interface, 

2.5 Procedure 

Baseline: The subjects had been trained to press a lever for food on a multiple schedule 
consisting of four periods of variable-interval reinforcement, in which a pellet was delivered for 
a lever press every 2 minutes on the average (randomly assigned intervals no longer than 4 
minutes), and four interspersed 3-minute periods of fixed-ratio (FR) 1 reinforcement, with the 
cue light on, in which a pellet was delivered for each lever press. Each lever press in Ml also 
delivered an electric shock to the grid floor (the 'conflict' or 'punishment' period) with the 
following limitations: The first lever-press in conflict produced no shock, the second lever- 
press produces 0.1 mA. and the intensity was increased by 0.1 mA for each lever-press 
thereafter; the intensity was reset to 0.00 mA at the beginning of each of the four conflict 
periods of a session. The subjects had been given chlordiazepoxide at behaviorally active doses 
on eight occasions before the beginning of compound and positive control testing, to make sure 
that they showed a reliable increase in punished lever pressing under the influence of a standard 
benzodiazepine anxiolytic. 

2.6 Data Analysis 

Punished and unpunished lever pressing data were analyzed separately, as were data for the two 
treatments (ICA-27243 and chlordiazepoxide). For each subject, the median of the values on 
the days before each treatment day was taken as baseline control for that compound: 5 days for 
ICA-27243, 6 days for chlordiazepoxide and vehicle; that is, the baseline control was for the 
same calendar period as the treatment. Values for the five doses of ICA-27243 were submitted 
to within-subject analysis of variance, and values for the five doses of chlordiazepoxide and 
vehicle were analyzed similarly. Where a main effect was found, each dose was compared to 
baseline by the Newman-Keuls test. An effect was considered significant if p<0.05. 

3. Results 

Table 1 in the Appendix (Howard Associates Study Report - October 9, 2000) gives baseline 
medians and values for all test days for both punished and unpunished lever presses. 

Figure 1 presents the percent change in response over baseline for both punished and 
unpunished lever presses for all doses of ICA-27243 and chlordiazepoxide. 

ICA-27243 changed punished lever pressing: F(5, 30) = 8.65. Seventeen, 03, and 56 mg/kg 
were greater than baseline, with a maximum mean increase of 55%. The compound also 
changed unpunished lever pressing: F(5, 30) = 3.64. However, the changes were irregular, and 
no dose differed significantly from baseline. At 30 mg/kg, all five subjects with relatively high 
baselines showed decreases in unpunished lever pressing; at 56 mg/kg, one subject showed a 
large decrease and three of the other four with high baselines showed decreases; thus the highest 
doses were near the threshold for a non-specific reduction in behavior. 
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The positive control, chlordiazepoxide, changed punished lever pressing: F(6, 36) = 21.99. The 
highest four doses were greater than baseline, with a maximum mean increase of 120%. 
Chlordiazepoxide also changed unpunished lever pressing: F(6, 36) = 3.00. Here, too, no dose 
differed from baseline, although the values for 3 to 17 mg/kg were substantially above baseline. 
Values for some subjects at 30 mg/kg suggest a non-specific reduction in behavior. Vehicle 
(0.5% methyl cellulose) showed no tendency to affect punished or unpunished lever pressing. 

4. Discussion and Conclusion 

In the Geller Conflict model, an increase in punished lever pressing is an indication of 
anxiolytic activity. Sedative-hypnotic anxiolytics of the benzodiazepine and barbiturate classes, 
as well as ethanol, register positive in this model. Anxiolytics that require many days or weeks 
of treatment to produce efficacy, such as buspirone and tricyclic antidepressants, do not test 
positive in this model. 

The positive control in this study, chlordiazepoxide, a benzodiazepine, produced a large 
increase in punished lever pressing (maximum of 120% over baseline). ICA-27243 also 
produced an increase in punished lever pressing (maximum of 55% over baseline), although not 
as large an increase as observed with chlordiazepoxide. 

These results suggest that ICA-27243 could have immediate-onset anxiolytic activity. 



Rosemarie Roeloffs, Ph.D. 
Study Director 
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Figure 1. Effects of ICA-27243 and Chlordiazepoxide on Punished and Unpunished Lever 
Pressing in the Rat 
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